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What is claimed is: 




10- 



A method for producing thin, foamed^ glass 
matrices (FGMs) , comprising the steps of: 

(a) \preparing an initial mixture comprising at least 
one glass Nmatrix- forming material and at least one 
solvent including a solvent for the glassf matrix- forming 
material ; 

(b) evaporating bulk solvent from /the mixture to 

obtain a syrup; 

(c) exposing fehe syrup to a pressure and temperature 
sufficient to cause boiling of the syrup; and 

(d) optionally removing the residual moisture 



15 2> The method according to/claim 1, wherein the 

glass matrix- forming material is a stabilizing polyol. 

3. The method according to claim 2, wherein the 
stabilizing polyol is a 'cardoriydrate . 



20 



4. The method according to claim 3, wherein the 
carbohydrate is natural /or synthetic. 
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5. The method according to claim 3, wherein the 
carbohydrate is chemically or enzymically modified. 



The method according to claim 3, wherein the 
carbohydrate is Selected from the group consisting of 
glucose, m^ltulbse, iso-maltulose, lactulose and sucrose, 
maltose, lacbc/se, isomaltose and sugar alcohols thereof, 
maltitol, laoti^ol, palatinit, a mixture of a-D- 
glucopyrano^yl-mahnitol, and of-D-glucopyranosyl -sorbitol, 
and its individual sugar alcohols, non-reducing 
glycosides of polyhydroxy compounds selected from sugar 
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alcohols\ other straight chain xfolyalcohols, raffinose, 
stachyose,Nnelezd/tose and de^cran. 



7. The method 
carbohydrate is treh 



The met 
f solvem; is aqueous 




to claim 3 , wherein the 



ording to claim 1, wherein the 



9. ^The method according to claim 8, wherein the 
solvent isXsel^cted from the group consisting of 
biologically^acceptable buffers. 

10. The method according to claim 1, wherein the 
solvent is organ: 

11. YThe method according to claim 10, wherein the 
solvent is\sjelected from the group consisting of 1 
alcohols, elfflrs, oils, liquid hydrocarbons and 
derivatives . 

The method according to claim 1, wherein the 
solvent \s a combination of aqueous and organic solvents 

13. The\ method accordfotfj to claim 8, wherein the 
solvent is present in an ^Sount of about 5% to 95% by 
volume . 



14. The methodNaccording to claim 1, wherein the 
30 evaporation in step (bX occurs at a temperature higher 
. than ambient temperature 
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15. The method accordiA to claim 14, wherein the 
temperature is about 0°CJ&-> 90 < 



26374\2001000\191384.5 




26374 
PATENT 



-33- 



0.00 



J_6. The method according to claim fa, wherein the 
temperature is about 15 °C to 60 °C. 
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17. \The method according to c^im 14, wherein the 
temperature, is about 25 °C to 45°C. 

18. The\ method according td claim 1, wherein the 
evaporation im step (b) is undetf conditions sufficient to 
remove 5-95% ofVthe solvent. 

19. The methbd according to claim 1, wherein the 
evaporation during \tep (b) _J>s3Curs at a pressure that is 
less than ambient . 



15 20. The method ac&orfling to claim 19, wherein the 

pressure is about 0.1 to\io Torr/mm Hg. 

21. The method according to claim 19, wherein the 
pressure is about 1 to .20 Toorr/mm Hg. 
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22. The method afccordingy to claim 19, wherein the 
pressure is about 7. 5/ to 12.5 Torr/mm Hg. 



23. The method according to\claim 19, wherein the 
25 pressure is about Ao Torr/mm Hg. 

24. The fffethod according to claim 1, wherein 
conditions iiVxdtep (c) are sufficient to cause boiling of 
the syrup. \ 
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25. Tfee ypethod according to claim 1, wherein the 
boiling in s^p (c) .occurs such that a bubbled glass is 
formed . 
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{6. The method according to cla/m 1, wherein the 
pressure during step (c) is about o/l to 30 Torr/mm Hg. 

27. \rhe method according to/claim 1, wherein the 
5 pressure duVing step (c) is about 0.01 to 10 Torr/mm Hg. 

28. The (method according/ to claim 1, wherein the 

• pressure durin\ step (c) is about 0.01 to 0.5 Torr/mm Hg. 

10 29. The method accord^ig to claim 1, wherein the 

pressure during stfep (c) is/ about 0.05 Torr/mm Hg. 

30. The method \cco±ding to claim 1, wherein the 
boiling during step (c\ Recurs at an external temperature 

15 above ambient temperatuj 

31. The method according to claim 1, wherein the 
temperature during^stej? . (c) is about 0°C to 80°C. 

20 32. The methodr according to claim 1, wherein the 

temperature during ystep\ (c) is about 10°C to 60°C. 



25 



-33. The method according to claim 1, wherein the 
temperature during step (c)\is about 15 °C to 45 °C. 

/ \ 

34. The method according Nto claim 1, wherein the 

FGM has a residual moisture content of about 0 . 1 to 12 ! 
(w/w) . 
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35. 
FGM has 
(w/w) . 



Phe method according to claim 34, wherein the 
'residual moisture content of^about 1 to 5% 
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3^ The method according to claim 1, further 
comprising the step of ad^3Kq at least one additive 
during step^<a) or (b) 

37. The methodNaccording to claim 36, wherein the 
additive is at least oi^e volatile salt. 

H 'I 
l if The method according to claim yf 9 wherein the 

volatile salt is selected from the group consisting of 

ammonium acetate, ammonium bicarbonate, and ammonium 

carbonate. 

C/ t 

^29. The method according to claim jjn , wherein the 
volatile salt is present in an amount from about 0.01 to 
5 M. 

4K). The method according to claim 36, wherein the 
additive\is at least one decomposing salt. 

^ Xl . The method according to claim / #tC wherein the 
decomposing salt is selected from the group consisting of 
sodium bicarbonate and sodium metabisulphite . 




42v The method according to claim 36, wherein the 



25 additive\is at least one volatile organic solvent. 

43.\The method according to claim 42, wherein the 
volatile orWbiic solvent is selected from the group 
consisting ^tYalcohols, ethers, oils, liquid hydrocarbons 
3 0 and derivatives^ 



44. The method according^o claim 36, wherein the 
additive is a foam stabilizing, agent . 
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to claim 44, wherein the 
viscosity modifier. 



45, The Kieth 
foam stabilizings^agen 

46. The method according to claim 45, wherein the 
viscosity modifier is/guar gum. 





47. ^The method according to claim 44, wherein the 
foam stabilizing agent is an amptiipathic molecule. 



48. The method according to claim 36, wherein the 
additive is an inhibitor of the Maillard reaction. 



The method according to claim 1, further 
adding a substance during step (a) or step 



50. The\me£hpd according to claim 49, wherein the 
substance is a jfcioactive substance. 




20 51. The iflethod according to claim 50, wherein the 

bioactive su^tarice is a cell or products thereof. 

52. \Tli£Lmethod according to claim 50, wherein the 
substance ife ^present in a therapeutically effective 
2 5 amount . 

.method according to claim 50, wherein the 
bioactive s)6b^tance is selected from the group consisting 
of pharmaceutical agents and biological modifiers, 
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5\. The method accordinq^o claim 53, wherein the 
biological modifier is selettedi from the group consisting 
of subcellular compositi^is, cells, bacteria, viruses and 
molecules . 
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ii5. The method according to claim 54 J wherein the 
molecules are selected from the group consisting of 
lipids, Vrganics, proteins and peptides /(synthetic and 
natural) , \>eptide mimetics, hormones, /D and L amino acid 
polymers , oligosaccharides , polysaccharides , nucleotides # 
oligonucleotides and nucleic acids/ including DNA and 
RNA, protein nucleic acid hybrids^ and small molecules 
and physiologically active analogs thereof . 
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56. The method according to claim 55, wherein the 
proteins are selected from zhe group consisting of 
enzymes, biopharma\eutic a^e, growth hormones, growth 
factors, insulin, mdnoclcmal antibodies, interferons, 
interleukins and cytokines . 

57. The method According to claim 50, wherein the 
substance is a vaccine. 



58. The methfod accordiVg to claim 57, wherein the 
20 vaccine is selected from the group consisting of live and 
attenuated viruses, nucleotide Vectors encoding antigens, 
live and attenuated bacteria, anVigens, antigens plus 
adjuvants, arid haptens coupled to\carriers. 

25 59. /The method according to cAaim 50, further 

comprising the step of reconstituting^ the bioactive 
substanjce in a solvent. 



60. Th< 
30 solvent is ad< 
effective co: 





od according to claim 59, wherein the 
in an amount to yield a therapeutically 
tration of the active substance. 



61. \The method accor^ng to claim 59, wherein the 
solvent is\£ biologically-acceptable buffer. 
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J2. A method for stably incorporating at least one 
substance within thin, foamed glass matrices (FGMs) 
comprising the steps of: 

(a) \ preparing an initial mixture comprising at 
least oneWass matrix- forming material, at least one 
substance t\> be incorporated and g£ least one solvent 
including at\least one solvent fo*r the glass matrix- 
forming material and at least one solvent for the 
substance; 

(b) evaporating bulk solvent from the mixture to 
obtain a syrup ; 

(c) exposing the syMw to a pressure and 
temperature sufficient ta cause boiling of the syrup; and 

(d) optionally removing residual moisture. 

63. The method According to claim 62, wherein the 
solvent for the gla/s Viatrix- forming material and the 
solvent for the supstarifce are the same solvent . . 



20 
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64. The method according to claim 62, wherein the 
solvent for the' glass matriSx- forming material and the 
solvent for the substance ar^e different solvents. 

65. A/method for producing stable, dried, readily 
soluble single dosage of a bioactive substance, 
comprising the steps of : 

(a) / preparing a mixture comprising at least one 
glass matrix- forming material, the substance, and at 
least /one solvent ; 

(b) evaporating bulk solvent fgrom the mixture to 
obtain a syrup; 

(c) exposing the syrup to a presWre and 
-4mperature sufficient to cause boiling\of the syrup; and 

(d) optionally removing residual moisture. 
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66. The method according to^ claim 65, wherein the 
solveHt for the glass matrix- forming material and the 
solvent\for the substance are/£he same solvent. 

67. Tfife. method aceSi&ing to claim 65, wherein the 
solvent for the\glass matrix- forming material and the 
solvent for the ^bst^ce are different solvents 

68. 'H^method according to claim 65, wherein the 
substance /s\present in a therapeutically effective 
amount . \ 

;9. The method accoMing to claim 65, further 
comprising reconstituting/ the FRG in a suitable solvent. 

70. \A method for reconstituting a substance that is 
incorporated into thin, foam glass matrices (FGMs) , 
comprising adding a suitable solvent to the FGMs in an 
amount sufficient to attain a desired concentration of 
the substance . 



71. A compc 
matrix. 



sition cojrfprising a thin, foamed glass 



25 72. A compos 

incorporated intj 



jitison comprising at least one substance 
thiA. foamed glass matrices (FGMs) . 
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73. A composition obtainable by reconstituting the 
thin foamed glass matrices (FGMs) of claim 62. 



74 . The compos i 
the substance is a bioa 




according to claim 73, wherein 
substance. 



' 75 • A co ^9f^ io " obtainable b Y reconstituting the 

(5 thin, foamed gla^fe^friatrices (FGMs) of claim 65. 
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